Section 1. Microscopic confirmation of homogeneous catalyst layer.
A B Figure SI1 . Optical micrograph of the film obtained using (A) the one-drop casting method and (B) the film obtained using the multi-drop casting method proposed in this work.
Section 2. Experimental design to determine Pt content within the catalyst layer.
In order to establish a relationship between the electrochemical surface area (ECSA) and Pt content, to distinguish between associative and dissociative processes, the Pt content of the catalyst layer on the disk was determined by X-ray fluorescence (XRF).
After a well-defined number of degradation cycles, the working electrode was placed in a XRF spectrometer and the Pt content was resolved. To reduce the background noise, the best scan quality provided by the equipment was employed for all the measurement carried out in this work. These measurements took 25 minutes each under helium atmosphere.
After the Pt content characterization, the carbon disk was polished with 0.05 µm alumina to remove all the catalyst from the carbon disk surface. After the polishing, the carbon disk was sonicated for 10 minutes and dried in an air-flow oven at 55 ºC. In order to confirm the absence of any remaining catalyst on the carbon surface, the disk was characterized by XRF prior to its next use. Then, a new thin catalyst layer was prepared to proceed with the degradation protocols.
Section 3. Calibration curve and limit of detection for Pt content.
In order to establish a relationship between the XRF response and the Pt content, an experimental calibration curve was constructed. A certain volume of Pt solution with a well-known concentration of Pt (125 µg mL -1 ) was deposited on a zero response carbon disk and allowed to evaporate in air. The dried carbon disk was then analysed by XRF with each Pt loading on the disk investigated in triplicate (table SI1) . Figure SI2 shows the calibration plot using the net intensity of Pt Lα signal (9.45 KeV) as a function of the mass of Pt deposited on the carbon disk. As can be seen, the response 
Section 4. Calibration curve and limit of detection for TaC content.
In order to establish a relationship between the XRF response and the TaC content, an experimental calibration curve was constructed. The protocol followed was the same used for the calibration curve of detection of Pt, section 3. Figure SI3 shows the calibration plot using the net intensity of TaC Original data is available upon request. and 5000 cycles (purple line). The scale bar corresponds to 100 Cps intensity. In order to present clear results, the original data was digitalized using the GraphClick software.
Original data is available on request. 
